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The Periodic Table and Bonding

I. The Periodic table: an organization of the 
elements based on similar 
__________________ and __________________
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________________________ (1869)
Was a Russian chemist who 
published the first periodic table of 
the elements by placing the elements 
in order of increasing atomic mass.

Started a new row any time chemical 
properties repeated so that each 
column had similar chemical 
properties

http://www.chem.msu.su/eng/misc/mendeleev/welcome.html
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Mendeleev

Left gaps in his list of 
elements to show where 
there was no known 
element to fit the pattern

First to use the periodic 
table to make 
______________________

Not all elements fit the 
pattern
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Mendeleev
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___________________________

English chemist

Organized the periodic 
table by increasing 
_________________ 
_____________________

Modern periodic table 
also organizes elements 
by increasing atomic 
number
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The Periodic Table and Bonding
B. The Periodic Table has gone through many 

changes through the years. 
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The Periodic Table and Bonding

II. What information is 
obtained from the table?

A. Elements arranged by 
increasing atomic number
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The Periodic Table and Bonding

1. This order usually coincides with 
increasing atomic ______________
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The Periodic Table and Bonding

B. __________ – elements have same 
number of shells. 

1. The different rows called ________________

a. Period number is shell where valence 
electrons are found
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The Periodic Table and Bonding

2. __________________ of elements decreases 
going across a period due to the 
__________________ in valence electrons

1 2 3
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The Periodic Table and Bonding
C.  ________________ - elements have same 

number of valence electrons.

1. Columns are called ______________ or 
_____________

a. Elements have similar properties
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The Periodic Table and Bonding

2. Reactivity of elements increase going 
__________  a family due to the 
additional _______________
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Notable families of the Periodic Table and 
some important Properties:
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The Periodic Table and Bonding

G. Atomic ______________: Size of at atom 
increases ___________ a family and decreases 
across a row

ç
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The Periodic Table and Bonding

________________

__________
____________

Transition Metals

_______
________

______________

_________________

Nitrogen Family

__________________

Boron Family
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The Periodic Table and Bonding
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The Periodic Table and Bonding

F. Physical Properties
1. ______________ – Left of stair step
2. ___________________ – right of stair step
3. ___________________ – on stair step

Metals

Non 
metals
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Metals, Nonmetals, and Semiconductors

_____________– an element that is shiny and 
can conduct heat and electricity

• Ductile (can be drawn into wires)

• Malleable (easily shaped or formed)

• All the metals (except Hydrogen) are to the left 
of the table
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Metals, Nonmetals, and Semiconductors

_______________ – an element that conducts 
heat and electricity poorly (sometimes called 
insulators)

-often dull and brittle

-examples include oxygen, carbon, and helium
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Metals, Nonmetals, and Semiconductors

Semiconductors/_______________ – share 
properties with metals and nonmetals

-can conduct electricity under certain 
conditions

-Boron, Silicon, Germanium, Arsenic, 
Antimony, Tellurium
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The Periodic Table and Bonding

III. Bonding 
A. __________: Atoms w/ positive or negative charge

1. ______________: (-) ion with a negative charge. 
a. atom w/ more electron(s) than it normally has in neutral state!
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The Periodic Table and Bonding

2. ________________: (+) ion with a positive charge. 
a. atom w/ less electron(s) than it normally has in neutral state!
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Elements ionize to the closest full shell/noble gas
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The Periodic Table and Bonding
Families have 

similar ionic 
trends

+1

+2
+3 ±4 -

3
-
2

-1
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The Periodic Table and Bonding

C. Ionic Bonding : The bonding of a metal & 
non – mental.

1. Elements ___________ / ___________ electrons

Na Cl

[Na1+] [Cl1-]

NaCl
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The Periodic Table and Bonding

2. Ionic bonds typically occur between 
families 1 & 7, 2 & 6, or 3 & 5 
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The Periodic Table and Bonding

K Br
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The Periodic Table and Bonding

Li O



9.17.00 1:37 PM37 3.3  Periodic Table

The Periodic Table and Bonding

Mg F
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The Periodic Table and Bonding
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The Periodic Table and Bonding
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The Periodic Table and Bonding

D. Chemical Reactions result from bonded ions
1. 5 most common reactions

a. Synthesis Reaction
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The Periodic Table and Bonding

b. Decomposition Reaction
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The Periodic Table and Bonding

c. Single – Replacement Reaction

Li2O          +           Ca    ------------>    CaO       +      2 Li
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The Periodic Table and Bonding

d. Double – Replacement Reaction
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The Periodic Table and Bonding

e. Combustion Reaction
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The Periodic Table and Bonding

Comes from writing the formula ----- you do not have the 
power to change the subscript!!!
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The Periodic Table and Bonding



9.17.00 1:37 PM48 3.3  Periodic Table

The Periodic Table and Bonding

Chemical Equations must be balanced 
due to the conservation of mass.

MATTER CANNOT BE __________________ 
or _________________ only rearranged!!!



9.17.00 1:37 PM49 3.3  Periodic Table

The Periodic Table and Bonding

Balancing Equations!!!
YOU DO HAVE POWER TO CHANGE A 
COEFFICIENT!!
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The Periodic Table and Bonding
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The Periodic Table and Bonding

E. Covalent Bonding : The bonding of a non – 
metal and non – metal 

1. Atoms _____________ valence electrons.

H ClCl

H ClCl

H – Cl

HCl
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The Periodic Table and Bonding

http://www.youtube.com/watch?v=QqjcCvzWwww
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The Periodic Table and Bonding

F F
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The Periodic Table and Bonding

H O H
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The Periodic Table and Bonding

O O
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The Periodic Table and Bonding
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The Periodic Table and Bonding

N N
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The Periodic Table and Bonding


